ABSTRACT This study assessed whether training physicians on the Practical Approach to Lung Health (PAL) reduces drug prescribing and the cost of drugs prescribed to respiratory patients in the primary health care setting. Data were compared before and after training general practitioners on standard guidelines for case management of respiratory conditions in primary care. A total of 56 general practitioners practising in 25 health centres in 3 out of 12 governorates of Jordan participated in both the baseline survey (n = 6260 respiratory patients) and the impact survey (n = 2709 patients). Training in PAL decreased by 12.2% the number of drugs prescribed per patient, increased the prescription of inhaled medications and reduced the mean cost of a drug prescription per patient by 8.7%.
Introduction
Among patients aged 5 years and over who attend primary health care (PHC) facilities for any reason, 20% and more seek care for respiratory conditions in low-and middleincome countries [1, 2] . Ten surveys carried out by the World Health Organization (WHO) in 76 PHC facilities in 9 developing countries showed that more than 95% of respiratory patients were prescribed at least 1 drug, and more than 75% of them may receive an antibiotic prescription [1] . The Practical Approach to Lung Health (PAL) is a patient-centred approach to diagnosis and treatment of common respiratory illnesses in PHC settings that has been developed by WHO within the framework of the Stop TB Strategy in order to contribute to health system strengthening [3] . To this end, PAL aims at improving the quality of respiratory case management as well as the efficiency of care delivery services for respiratory illnesses [4, 5] . The PAL approach seeks to standardize service delivery through the development and implementation of clinical guidelines. It is also intended to coordinate not only among the different levels of health care but also among the national health programmes, including the TB control programme, and general health services [6, 7] . Since 2001, many countries have introduced some form of PAL activities [7] .
In March 2003, the national tuberculosis control programme (NTP) of Jordan initiated the process of PAL development in close collaboration with WHO. A national working group on PAL was established under the leadership of the NTP and included representatives from various departments of the Ministry of Health, academic institutions and the private medical sector. The national working group developed clinical guidelines that take into account the health context of Jordan [8] and training materials [9] . The implementation of PAL was field tested using a study protocol developed by WHO [6] .
One of the main objectives of this field testing was to assess whether the implementation of PAL reduces drug prescribing and its inherent costs in patients seeking care for respiratory symptoms in PHC facilities. This article reports the short-term impact of training physicians about PAL guidelines on drug prescribing observed during the field testing of PAL.
Methods
To assess the feasibility and short-term impact of training about PAL guidelines, the results of 2 surveys were compared. The first, or baseline, survey was undertaken before any training of general practitioners (GPs) and the second, or impact, survey after training GPS on PAL guidelines. To meet the requirements established in the WHO study protocol [6] , both surveys were carried out in the same season and in the same PHC facilities and involved the same GPs. The same protocol was used in the process of data collection in the 2 surveys. The feasibility test was carried out in line with ethical standards of the NTP and the Ministry of Health of Jordan.
Selection of the survey sites and GPs
The surveys took place in the governorates of Amman, Balqa and Zarqa, which were selected based on the availability of qualified human resources and ease of access to facilitate supervision of the study. Out of the 75 public sector PHC centres in the 3 governorates, 25 were selected. The selection of these health facilities was based on 3 factors: the extent of primary care services that they provided to the local community; ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ the availability of resources that would facilitate the collection of data of satisfactory quality; and patient access to the first level of referral above PHC. Out of the 63 GPs who were practising in these 25 centres, 7 could not participate in all of the phases required to carry out a feasibility test of PAL (baseline survey, training on PAL and impact survey). Therefore, 56 of the 63 GPs (89%) participated in both surveys.
Eligibility of the participants and case definitions
Any patient aged 5+ years who sought care for at least 1 respiratory symptom in any of the selected PHC centres during the study period was eligible to be enrolled in the surveys. The complaint of respiratory symptom(s) should originate spontaneously from the patient and not be suggested to her/ him at the time of the visit. A respiratory symptom was any clinical manifestation generated from the upper respiratory tract (e.g. ear pain, ear discharge, ear pruritis, nasal obstruction, nasal discharge, nasal pruritis, postnasal drip, sneezing, epistaxis, dysphonia, sore throat, painful swallowing, cervical tumour, etc.) or from or the lower respiratory tract (e.g. cough, short breathing, expectoration, wheezing, haemoptysis, chest pain, etc.). The respiratory symptoms could be isolated or accompanied by other symptoms such as fever, fatigue, weight loss, cyanosis, dyspepsia, etc.
Suspected cases of TB were identified using the definition of the NTP (i.e. cough and expectoration for more than 14 days). The other respiratory conditions were labelled according to disease categories proposed in the study protocol.
Data collection
The GPs involved in the study registered specific information on every enrolled patient in a registry form. This information included survey identification number, age, sex, clinical symptoms, probable diagnosis and management decision (prescription for treatment and/or referral to higher level of health care). The diagnosis was strictly reported in line with the categories listed in the study protocol.
For each patient enrolled in the study, the survey identification number specified in the registry form was systematically registered in the clinical record, drug prescription form, treatment card and any patient health documents. When a patient was prescribed drugs, a copy of that prescription was kept on the data collection site. The cost of the drug prescription was established on the basis of the prices used in private pharmacies. This cost was specified for every study participant who was prescribed drugs as if she/he had purchased the prescribed drugs in a private pharmacy.
Baseline survey
One week before the baseline survey, 56 GPs were trained for 1 day about using the study register and forms in order to collect the data needed in a standardized manner. Nine coordinators ensured the supervision and monitoring of the implementation of the survey and the process of data collection. To carry out the baseline survey, the eligibility criteria of the study participants, the definitions and the process of data collection were used as described above. The recruitment of the respiratory patients for the baseline survey took place in the 25 PHC facilities from 12 to 16 December 2004.
Training on PAL guidelines
After the baseline survey was completed, the 56 participating GPs were trained on the use of the national PAL guidelines from 23 to 27 January 2005. The GPs were divided into 3 groups of 23, 21 and 12 GPs who were trained during the same week but sep-٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ arately. Each group was trained over 4 days by facilitators, including 2-3 of the 9 coordinators and at least 1 senior staff from the NTP and 1 senior chest specialist. The same training materials and procedures were used for the 3 groups. The training included: plenary sessions on the basic elements of PAL; respiratory care and the health management information system; case studies with simulation exercises that covered the whole content of the guidelines; a practical session on the use of the peak-flow meter and inhalation chamber; a session with role play; and practical demonstrations of respiratory case management using PAL guidelines in PHC facilities.
Impact survey
After training on PAL guidelines, the impact survey was carried out from 6 to 10 February 2005 in the same 25 PHC facilities. As in the baseline survey, the 56 GPs used the same eligibility criteria to enrol study participants, as well as the same definitions and the same procedures to collect information. However, the respiratory patients who were enrolled in the impact survey were managed as specified in the PAL guidelines. This was the key difference from the baseline survey.
Statistical analysis
A data entry programme was adapted specifically for these surveys, using Epi-Info, version 6.04b. The data analysis involved studying the distribution of the variables registered in each survey and the drugs prescribed to respiratory patients, particularly antibiotics, bronchodilators, corticosteroids and adjuvant drugs; the cost of drug prescriptions was assessed in each survey. The findings were compared between the baseline and impact surveys. The Student ttest was used in the comparison of 2 means, and the chi-squared test for comparison of proportions. The Fisher exact test was used when the expected number was below 5 in any 2 × 2 contingency table. The MannWhitney test was used in the comparison of 2 non-normal distributions of continuous variables. A statistical difference was considered significant when the P-value was below 5%.
Results

Characteristics of respiratory patients
In the baseline survey, 6260 respiratory patients were enrolled and in the impact survey there were 2709. The sex distribution of the study participants was not significantly different between the 2 surveys (P > 0.05). However, the mean age of respiratory patients for both sexes was lower in the baseline survey (Table 1 ). The duration of symptoms, from their onset to the patient's visit to the PHC facility, was significantly different between the baseline survey [mean 4.0 (SD 12.0) days; median 2.0 days; mode 2.0 days] and the impact survey [mean 4.8 (SD 13.5) days; median 3.0 days; mode 2 days] (Mann-Whitney test: P < 0.001).
The proportion of patients with at least 1 concomitant condition or disease, and the proportion who visited a health facility for respiratory symptoms at least once within the previous month was significantly different between the 2 surveys. Cough, fever, nasal discharge, sore throat and expectoration were the most frequently reported symptoms in both surveys (Table 2) .
Patients with acute respiratory infection (ARI) accounted for a very high proportion in both surveys (90% or more); almost twothirds of the patients in each of the 2 surveys had an acute upper respiratory infection. The proportion with chronic respiratory disease (CRD) was significantly higher in the impact survey (Table 3) . 
٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬
Changes in drug prescribing
In both surveys, 97% of the respiratory patients were prescribed drugs. The number of drugs prescribed per patient decreased by 12.2% between the baseline and impact surveys. Among the patients who received a drug prescription, the proportion who were prescribed antibiotics decreased by 15.9% in the impact survey. This decrease was observed in ARI and CRD patients ( Table 4 ). The prescription of bronchodilator drugs was < 10% among patients who were prescribed drugs in both surveys. However, the prescription of bronchodilator drugs increased significantly for inhaled β-agonists and decreased for the other forms of bronchodilators in the impact survey (Table 4) .
The prescription of corticosteroids increased significantly, with an increase in prescription for inhalation use; the prescription of injectable corticosteroids decreased but not statistically significantly (Table 4 ).
In the impact survey, the proportion of patients who were prescribed antihistamine drugs, non-steroidal anti-inflammatory drugs, expectorants or bronchial fluidifiers and vitamins significantly decreased, while that of patients who were prescribed paracetamol and nasal decongestants significantly increased (Table 4) .
Changes in cost of prescriptions
The mean cost of the prescription of any drug per patient was reduced by 8.7% between the 2 surveys (P < 0.05). This was particularly significant for antibiotics and adjuvant drugs. However, the mean cost of antibiotic prescriptions per patient who was prescribed antibiotics did not change between the 2 surveys, whereas the mean cost of adjuvant drug prescriptions decreased significantly among patients who received adjuvant drug prescriptions (Table 5) .
Among patients who were prescribed bronchodilators, the mean cost of bronchodilators was significantly higher in the impact survey.
Furthermore, among patients prescribed corticosteroids, the mean cost of corticosteroids decreased in the impact survey, but not statistically significantly (Table 5) . However, among the 43 and 51 respiratory patients who were prescribed inhaled corticosteroids in the baseline and impact surveys respectively, the mean cost per patient of the prescription of this inhaled medication decreased by 21.5%, from 3.8 Jordanian dinars (SD 2.3) in the baseline survey to 3.0 Jordanian dinars (SD 1.7) in the impact survey (P < 0.05). ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ 
٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬
Discussion
To meet the requirements established by WHO for PAL feasibility testing [6] , the same study protocol was used in the baseline and impact surveys. Also, both surveys took place in the same season, within a 7-week interval in winter, in the same PHC facilities and with the same GPs, in order to ensure comparability between the data sets of the 2 surveys. As the 56 GPs were the same in both surveys, it is expected that their practice in case management of respiratory patients would be influenced only by the training on PAL guidelines. However, the number of respiratory patients enrolled in the baseline survey was considerably higher than in the impact survey. This important difference in patient recruitment was due to the occurrence of a snowstorm in the 3 study governorates ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ during the week of the impact survey. As a result, many economic and social activities decreased in that week, including disruptions to transportation as well as decreased attendance at PHC facilities by patients. On average, clusters of 112 and 48 respiratory patients were managed by every GP in the baseline and impact surveys respectively. Patients included in the same cluster were likely to be managed in a similar manner by the GP, resulting in a clustering effect that may have influenced the results in both surveys. However, given that the average number of study participants included in a cluster was 2.3 times higher in the baseline survey than in the impact survey, the clustering effect is likely to be stronger in the first survey than in the second. Because of this, some degree of distortion was probably introduced in the comparability between the data sets of the 2 surveys. It is not clear how this may have influenced the findings of this study.
The sex distribution was not significantly different between the 2 surveys, but the patients enrolled in the impact survey were older and tended to have more concomitant diseases. The distribution of respiratory illnesses was fairly similar between the 2 surveys. However, in comparison with the baseline study, the proportion of patients with CRDs was higher in the impact survey, while the proportion of those with acute lower respiratory infections was lower. It is not clear whether this shift in the distribution was associated with the training on PAL guidelines or the higher proportion of study participants with a concomitant disease in the impact survey. It is not known either to what extent the limitations in the comparability between the participants of the 2 surveys may have influenced this shift.
The comparison of the findings between the baseline and impact surveys suggests that training on PAL guidelines had an impact in decreasing drug prescription through a reduction in prescriptions for antibiotics and adjuvant drugs. There was also a reduction in the mean cost of drug prescriptions per patient after training on PAL. The cost reduction in the impact survey seemed to be related not only to the decrease in the prescriptions of antibiotics and adjuvant drugs but also to a decrease in the cost of adjuvant drug prescriptions in patients who were prescribed such medications. Similar results were reported in other countries where PAL methods have been initiated. For instance, the average cost of drug prescriptions per patient was reduced by 13 [10] .
Our study indicates that training on PAL is likely to increase the prescription of inhaled bronchodilators and inhaled corticosteroids and tends to decrease the prescription of the other formulations of these 2 categories of drugs. Similar findings were reported for both types of medication in Kyrgyzstan (N. Brimkulov, personal communication), the Syrian Arab Republic (F. Maamri, personal communication) and Tunisia (A. Ben Kheder, personal communication); for inhaled beta-agonists in Morocco (N. Bencheikh, personal communication); and for inhaled corticosteroids in South Africa [11] .
The mean cost of corticosteroid prescriptions per patient who was prescribed this medication tended to decrease after GPs were trained on PAL methods; moreover, this decrease was significant in patients who were prescribed inhaled corticosteroids. Jordan has a well-functioning Essential Drugs Programme implemented in PHC; ٢٠٠9 ،1 ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ a wide range of antiasthmatic drugs and brands of corticosteroids for inhalation use are included in this programme. Inhaled beclomethasone is the corticosteroid for inhalation use that is specified in the PAL guidelines developed in Jordan, and is included in a generic version in the Essential Drugs Programme. Inhaled beclomethasone in the generic version is usually one of the cheapest inhaled corticosteroids. Therefore, training physicians on PAL not only increased the prescription of corticosteroids for inhalation use but also promoted their cheapest formulation; this suggests that the PAL approach can facilitate making inhaled corticosteroids available for a wider range of respiratory patients in PHC. Findings from Kyrgyzstan (N. Brimkulov, personal communication), the Syrian Arab Republic (F. Maamri, personal communication) and Tunisia (A. Ben Kheder, personal communication) showed that training physicians on PAL increased the average cost of corticosteroids per patient because of the high price of these drugs in their inhaled presentation. Inhaled corticosteroids are still not accessible for many patients because of their non-availability and/or prohibitive pricing in many developing countries [12, 13] .
Despite the limitations of this study, the findings suggest that implementation of the PAL approach in the PHC setting is likely to reduce drug prescribing for antibiotics and adjuvant drugs in respiratory patients, to increase the use of inhalation medications, which is highly recommended in the management of asthma and chronic obstructive pulmonary disease [14, 15] , and to decrease the cost of drugs prescribed to respiratory patients in PHC. These results are in line with the findings of studies on PAL carried out in other country settings. However, the experience of PAL implementation in many countries has not been fully reported. More documentation is needed on the effects, particularly its impact on costeffectiveness of respiratory care services, TB case detection and strengthening the health system.
